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What’s Known on This Subject 
Around one in five 2-year-olds are overweight with potential adverse outcomes. 
Early feeding practices lay the foundation for child food preferences and eating behaviour 
and may contribute to future obesity risk.  
High quality obesity prevention trials commencing in infancy are rare. 
What This Study Adds 
In this large RCT anticipatory guidance on the 'when, what and how' of complementary 
feeding was associated with increased maternal 'protective' feeding practices. Differences in 
anthropometric indicators were in the expected direction but did not achieve statistical 
significance.   
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Abstract 
Objective:  Use a randomised controlled trial (RCT) to evaluate outcomes of a universal 
intervention to promote protective feeding practices, which commenced in infancy and aimed 
to prevent childhood obesity  
Subjects and Methods: The NOURISH RCT enrolled 698 first-time mothers (mean age 30.1 
years, SD=5.3) with healthy term infants (51% female) aged 4.3 (SD=1.0) months at 
baseline. Mothers were randomly allocated to self-directed access to usual care or to attend 
two 6-session interactive group education modules that provided anticipatory guidance on 
early feeding practices. Outcomes were assessed six months after completion of the second 
information module, 20 months from baseline and when the children were two years old. 
Maternal feeding practices were self-reported using validated questionnaires and study-
developed items. Study-measured child height and weight were used to calculate BMI Z-
score. 
Results: Retention at follow-up was 78%. Mothers in the intervention group reported using 
responsive feeding more frequently on 6/9 subscales and 8/8 items (Ps ≤.03) and overall less 
‘controlling feeding practices’ (P<.001). They also more frequently used feeding practices 
(3/4 items; Ps <.01) likely to enhance food acceptance. No statistically significant differences 
were noted in anthropometric outcomes (BMI Z-score: P=.11), nor in prevalence of 
overweight/obesity (control 17.9% vs. intervention 13.8%, P=.23). 
Conclusions: Evaluation of  NOURISH at child age two years found that anticipatory 
guidance on complementary feeding, tailored to developmental stage, increased use by first-
time mothers of  'protective' feeding practices that potentially support the development of 
healthy eating and growth patterns in young children.  
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Introduction 
The rationale for early interventions that target feeding practices as an effective approach to 
obesity prevention is strong.
1-4
 Nevertheless, there are very few randomised controlled trials 
(RCTs) that have commenced in infancy.
5,6
 The NOURISH RCT
7
 evaluated an obesity 
prevention intervention that provided anticipatory guidance on early feeding to first-time 
mothers and commenced when the infants were four months old. Our overarching hypothesis 
was that ‘protective’ early feeding practices can support the development of healthy child 
eating habits and potentially confer some resilience to the contemporary ‘obesogenic’ 
environment.  The intervention comprised two interactive 6-session parent education modules 
with both shared and unique content matched to developmental age at commencement of 
each module (mean age 4 and 13 months). Evaluation of the first module alone (infants age 
14 months, prior to commencement of module 2) has been reported.
8
 We now report short-
term outcomes, specifically maternal feeding practices (impact evaluation)  and child 
anthropometric data (outcome evaluation),  6-8 months after completion of the total planned 
intervention (ie both education modules), when children were two years old. 
 
We predicted that, compared to self-directed access to usual care, receiving anticipatory 
guidance on early feeding practices would demonstrate increased use by first-time mothers of 
(i) food exposure practices postulated to promote the development of food preferences 
consistent with healthy dietary intake
9-13
 and (ii) responsive feeding behaviours that support 
child self-regulation of intake.
4,15,16
 A secondary hypothesis was that the intervention would 
result in lower anthropometric indicators of obesity risk at two years of age.  
5 
 
 
Subjects and Methods 
Study Design  
The NOURISH RCT commenced in 2008 across two Australian cities (Brisbane and 
Adelaide). The protocol has been published.
7,14
  The outcome assessment at 20 months from 
baseline when the children were two years old (range 21-27 months) is reported here. The 
trial was approved by the Queensland University of Technology Human Research Ethics 
Committee. 
 
Recruitment, Participants and Allocation 
The two-stage recruitment strategy has been described elsewhere.
7,14
 A consecutive sample of 
first-time mothers (≥ 18 years old) of healthy term infants (>35 weeks gestation, >2500g birth 
weight) was approached at seven maternity hospitals across both cities. Additional inclusion 
criteria subsequently assessed were facility with written and spoken English and no 
documented or self reported recent history of intravenous substance abuse, domestic violence 
or eating disorders.  We conceptualised this study as an efficacy trial and the intent was to 
optimise potential intervention effect. Mothers who consented to later contact provided 
demographic and other data (See Table 1), and were recontacted for full enrolment when 
their infant was four months old (range 2-7 months). Assessments and intervention delivery 
occurred in community child health clinics located across each city. Following baseline 
assessment, participants were randomly allocated to intervention or control group by an 
external statistician. A permutated-block schedule with blocks of four within each assessment 
clinic location was used to optimise the balance of participant socio-economic characteristics 
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across the groups. Participants were not compensated for time or travel to attend intervention 
or assessment sessions. 
 
Treatment Components   
Modules 1 and 2 commenced immediately after baseline, when the children were aged 4-7 
and 13-16 months, respectively. Each module comprised six interactive group sessions of 1-
1.5 hours duration, delivered over 12 weeks (40 groups across both modules and sites). 
Sessions were co-facilitated by a dietitian (n=13) and a psychologist (n=13). Facilitators 
received standardised training, used a comprehensive facilitator manual and standard 
presentation materials, and participated in fortnightly supervision teleconferences to promote 
intervention quality and integrity.  
The intervention was informed by three theoretical models. Attachment theory centres on 
maternal sensitivity to infant cues
15
 and hence provides a framework for  responsive feeding.
4
 
Anticipatory guidance is a proactive approach that provides parents with information about 
behaviours they can expect and constructive ways to manage these, rather than waiting until 
parents seek advice on established problems.
16
 A social cognitive approach
17
 informed 
intervention activities to promote maternal self-efficacy, competence and confidence to adopt 
program recommendations. Strategies included progressive goal setting, identification of 
facilitators/barriers to implementation, self monitoring and review and individualised 
problem solving. It was pilot tested in 25 mothers. 
 
Content provided anticipatory guidance, targeted to developmental stage, on three aspects of 
early feeding associated with positive outcomes in child eating behaviour and weight status: 
(i) exposure to a wide range of textures and tastes to promote development of healthy food 
7 
 
preferences
9-13
 (Module 1) (ii) responsive feeding that recognises and responds appropriately 
to infant cues of hunger and satiety to promote self-regulation of energy intake to need
4,18,19
 
(Module 2), and (iii) positive parenting (warmth, encouragement of autonomy, and self-
efficacy)
20-22
 (Modules 1 and 2). Content as presented to mothers focussed on healthy eating 
patterns and growth, rather than obesity prevention. All intervention participants were 
provided with detailed written information that covered session content.  The control group 
had standard access to universal community child health services, which, at mothers’ 
initiative, could, include child weighing and information via the web or telephone help line. 
An important distinction was that controls sought advice in response to an existing 
need/problem and hence did not receive anticipatory guidance. No data were collected on the 
frequency with which mothers accessed standard care. 
 
Outcome Measures 
Demographic and behavioural data were collected using self-completed questionnaires at first 
contact (face-to-face), baseline and follow-up (by mail). 
Feeding practices 
The Child Feeding Questionnaire (CFQ)
23
 is the most widely used tool to assess parents’ 
attitudes and practices related to feeding children aged 2 to 11 years. Five of the seven 
subscales were included to assess controlling feeding practices (restriction, pressure to eat 
and monitoring), and perceived responsibility and concern about child weight. The  Parental 
Feeding Style Questionnaire (PFSQ)
24
 was also used as it assesses additional feeding practice 
constructs that reflect parent use of (non-)responsive feeding. Four subscales were included: 
instrumental feeding; encouragement; emotional feeding; and control over eating. Internal 
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consistency estimates in our sample were equivalent or higher than those reported in the 
original validation studies (Table 4). Items  based on clinical experience of the investigators 
and used previously
25
 (Table 5) examined mothers’ overall perceptions of their child’s eating 
behaviour and specific strategies they used in response to refusal of familiar foods (cues of 
satiety) or unfamiliar foods (neophobia). Two additional items assessed Satter’s 
conceptualisation of responsive feeding (‘parent provide, child decide’)26 - (i) Who decides 
what your child eats – you or your child?, and (ii) Who decides how much food your child 
eats – you or your child? (1=you only to 5=your child only).  
 
Anthropometric measurements were taken by trained study staff blinded to participant group 
and independent of intervention delivery. Duplicate child naked weight and recumbent length 
(baseline) or standing height (follow-up) and single maternal height and weight were 
measured using standard clinic equipment. Standardised (Z-scores) weight-for-age (WAZ), 
length/height for age (HAZ) and BMI-for-age (BMIZ) were calculated using the WHO 
Anthro version 3.0.1 and macros program.  As recommended, 0.7 cm was added to the 
follow-up standing height of children < 2 years to correct for use of recumbent length in the 
reference sample.
27
 Classification as overweight (including obese) was based on International 
Obesity Task Force gender-specific two-year-old BMI (kg/m
2
) cut-offs.
28
 Birth weight was 
obtained from hospital records. 
Covariates 
Covariate data were collected at first contact in the maternity hospitals from 2094 mothers 
who consented to later contact (Table 1). Birth weights were collected from hospital records. 
Socioeconomic status was determined using Socio Economic Indexes for Areas (SEIFA) 
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score for the Index of Relative Advantage and Disadvantage. Scores below the 7
th
 decile 
(sample median) indicated relative disadvantage.
29
   
Statistical Analysis 
Sample size calculations were based on expected meaningful differences at the two-year-old 
follow-up in selected impact outcomes that included a subset of protective feeding practices 
reported here.  Details of the anticipated differences based on our pilot study of children aged 
12-36 months
25
 are provided in the protocol paper.
7
 Assuming 80% power and type I error of 
5% (two-tailed) we sought 265 per group at follow-up and to enrol 830 based on an 
anticipated 35% attrition rate. Anthropometric variables were considered as secondary 
outcomes in the original protocol and excluded from sample size calculations.
7
 At the time 
the study was planned (2006) there were no data from relevant interventions commencing in 
infancy to enable effect size estimations as a basis for sample size calculation.  
An intention to treat approach to analysis was employed as far as missing data permitted (no 
imputations were made). There was no evidence of differences by group (intervention vs. 
control) at baseline (see Table 2).  Accordingly, no adjustment for covariates was undertaken 
and comparisons between groups on continuous and dichotomous outcome variables used 
independent samples t-tests and likelihood ratio chi-square tests, respectively. The CFQ
23
 
restriction, pressure to eat, and monitoring subscale means were examined using a 
Multivariate Analysis of Variance (MANOVA) to (i) test for an overall intervention effect on 
‘controlling feeding practices’, and (ii) statistically account for the close theoretical 
relatedness of these subscales. All statistical tests were computed using SPSS Version 19. A 
P value of .05 (two-tailed) was used throughout to indicate statistical significance.  
10 
 
Results 
Participant flow is shown in Figure 1. Table 1 shows the characteristics of mothers who 
participated in the trial versus those who agreed to a second contact but either could not be 
recontacted or declined enrolment. There were no differences according to group allocation at 
baseline (Table 2). 
At follow-up (20 months from baseline), total attrition was 22% (n=157). Reasons for 
withdrawal were 'no longer interested' (n=14), returned to work (n=11), poor health of child 
or family (n=11), 'did not need advice' (n=4). Fifteen participants moved out of the region 
and one child was deceased. Withdrawal was higher amongst younger and less educated 
mothers (Table 3, Ps<.001) and in the intervention (26%, n=92) than control group (19%, 
n=65; P=.01), but did not differ according to mothers’ BMI (Table 3, P=.51). However, there 
were no differences by group in the baseline characteristics of those who withdrew (data not 
shown). Attendance at 2 or more sessions for Module 1 was n=229 (65%) and Module 2 was 
n=130 (45% of those retained at module commencement). At follow-up, the mean age of 
children (52% female) was 24.1 months (SD=0.7), 8% of mothers were still breastfeeding 
(control n=19, intervention n=16) and 25% had a second child (control n=50, intervention 
n=65). 
 
Maternal Feeding Practices  
Across the measures of maternal feeding  there were significant differences by group in the 
expected directions on 6/9 subscales from the CFQ
23
 and PSFQ
24
 (Table 4), and on 11/12 
individual items assessing  responses to food refusal (Table 5).  For example, intervention 
mothers used non-responsive feeding practices significantly less often and responsive feeding 
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practices more often (Ps .033 to <.001; Table 5). There was no difference by group in the 
proportion of mothers reporting that they were ‘mostly/only’ responsible for what their child 
eats (intervention 72%, n=159 vs. control 76%, n=187, P=.29). However, more intervention 
than control mothers (82%, n=183 vs. 49%, n=120) reported that their child was 
‘mostly/only’ responsible for how much to eat, P<.001. Specific feeding practices in response 
to child neophobia are shown in Table 5. There were no differences in the proportion of 
toddlers reportedly ‘often/very often’ refusing food (22%, n=102). However, intervention 
mothers were more likely than control mothers to ‘strongly agree/agree’ that their child was 
easy to feed (83%, n=184 vs. 75%, n=183, P=.03).  
Anthropometric Outcomes 
Child anthropometric data at baseline and follow-up are shown in Table 6. Using gender-
specific international BMI cut-offs
30
 13.8% (n=34/246) intervention versus 17.9% 
(n=49/274) of control  children were classified as overweight or obese (P=.23).  
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Discussion 
NOURISH is one of the first and largest RCTs to report outcomes of an intervention to 
prevent childhood obesity that commences in infancy and explicitly targets maternal feeding 
practices. We found that anticipatory guidance on early feeding, tailored to developmental 
stage, increased use by first-time mothers of ‘protective’ feeding practices that potentially 
support the development of healthy eating and growth patterns in their two-year-old children. 
Anthropometric differences were consistently in the expected direction, however effect sizes 
did not achieve statistical significance. 
In healthy toddlers, refusal of familiar, usually accepted foods generally signals satiety.
8,25
 
The responsive feeding response is to trust the child’s appetite and to interpret refusal as 
satiety.
18
 Non-responsive feeding fails to accept that the child has eaten enough and is 
characterised by excess overt maternal control.
2,4
 Specific non-responsive feeding practices 
include pressure and active encouragement to eat more using a range of strategies such as 
coaxing (e.g. game playing), using rewards (food or non non-food) or offering favourite 
foods as alternatives. Praise for eating and using food to comfort, distract or reward good 
behaviour (emotional feeding) are also non-responsive feeding strategies in that they 
encourage the child to eat for reasons unrelated to appetite.
25
 Overall, these non-responsive 
feeding practices are postulated to result in discordant feeding where the child is habitually 
encouraged to eat more than they want and need.
4
 As such, they undermine intrinsic 
regulation of intake and in the longer term result in positive energy balance and excess 
weight gain.
4,19,25,31,32
  On the PFSQ,
24
 intervention mothers used lower levels of 
‘instrumental’ and ‘emotional’  feeding and ‘prompting encouragement’. Additionally, 
differences by group for all eight items assessing responses to refusal of familiar foods 
indicated that intervention mothers were more likely to interpret food refusal as a signal of 
13 
 
satiety, and less likely to use non-responsive or coercive practices such as insisting their child 
eat or offer a reward for eating.  These results indicate that maternal behaviours are 
modifiable. Overall intervention mothers more frequently used a range of responsive feeding 
practices. 
 
Intervention mothers overall used less controlling feeding practices. On the CFQ
23
, 
intervention mothers had lower scores on ‘pressure’ and ‘restriction’ subscales, that at an 
item level predominantly assess controlling maternal behaviours in relation to ‘what’ or ‘how 
much’ the child eats. These results were consistent with a higher proportion of intervention 
(82%) compared to control mothers (49%) reporting their child was mostly/only responsible 
for deciding how much to eat. Three of the feeding subscales did not show significant 
differences by group at follow-up: CFQ ‘perceived responsibility’ and ‘monitoring’23 and 
PFSQ  ‘control’.24 Inspection of the items in these scales provides some insight into this 
apparent inconsistency. In the PSFQ ‘control’ subscale, 9/10 items refer to maternal vs. child 
roles in determining the timing and location of eating. Similarly, the CFQ ‘perceived 
responsibility’ subscale is comprised of three items assessing mothers' responsibility for 
feeding at home, the kind of food offered and portion size. Thus, these scales appear to assess 
the ‘where’ and ‘when’ and responsibility for feeding, rather than recognition of and response 
to child satiety cues. The CFQ ‘monitoring’ subscale assesses maternal tracking of their 
child’s consumption of unhealthy foods, which is plausibly an antecedent to, rather than, a 
feeding practice. The absence of group differences on these three feeding sub scales is 
consistent with these ‘practices’ not being a focus of the intervention. The high mean scale 
scores for monitoring and responsibility indicated high levels of these ‘practices’ and are not 
unexpected in mothers who volunteer for a feeding trial. These variable findings highlight the 
14 
 
definitional and measurement issues existing in this field of research, which not only make it 
challenging to interpret findings within studies, but also confound between-study 
comparisons.
21
  
 
Refusal of novel or unfamiliar foods (neophobia) is very common in toddlers.
11
 A key 
intervention message was that children need to be explicitly taught to like new foods through 
repeated neutral exposure. Intervention mothers were more likely to respond to refusal of new 
foods with strategies likely to increase familiarity, acceptance and intake, thus supporting 
increased dietary variety and quality.
9,11,33
 We found no group differences in the frequency of 
toddler food refusal, however mothers in the intervention group were less likely to interpret 
their child as being a difficult eater. This suggests the intervention anticipatory guidance 
assisted mothers to expect and understand neophobia as normal behaviour and hence to be 
less concerned and to respond appropriately. This is supported by the mothers in the 
intervention group also reporting less food fussiness in their children (data not shown). 
 
Very few RCTS evaluating interventions to reduce childhood obesity risk have commenced 
prior to 12 months of age.
5,6
 Only two comparable studies have reported outcomes of early 
feeding obesity prevention interventions, both of which were delivered via nurse-led home-
visits.  Paul et. al.
34
 reported outcomes at 12 months of age (n=110; 69% retention) of a 
three-visit intervention that targeted non-feeding soothing strategies and/or the timing and 
process of solid introduction. Wen and colleagues
35
 in another large Australian study reported 
outcomes at two years of age (n= 497, 75% retention) following six visits. Both studies
34,36
 
reported improvements in breastfeeding and timing of solid introduction but no comparable 
feeding practices data were provided. Wen et al.
35
 reported, using a single-item measure, that 
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intervention mothers were less likely to use food as a reward (62% vs. 72%) with their 2-year 
old children. 
Despite strong and consistent intervention effects on maternal feeding practices, we failed to 
find statistically significant group differences in growth or weight status. As we were unable 
to postulate a priori the expected meaningful differences for these measures, a Type II error 
is possible.  Nevertheless, differences in anthropometric data were all in the expected 
directions.  Paul et al.
34
 reported lower mean weight-for-length percentiles (33rd vs. 50th; n= 
22 vs. n=30) at 12 months of age (69% retention) for the combined intervention. The HBT
35
 
showed a small (2.3%) but statistically significant standardised mean difference 
(intervention-control) of -0.23 BMI units (N=249, 234; P=.01) at two years compared to our 
result of -0.14 (N=279, 251; P=.12). As in NOURISH,  HBT
35
 found no significant 
intervention-control difference in weight (-0.17 vs -0.16 kg, respectively) or length (+0.31 vs 
-0.15cm, respectively). It is possible that in HBT the relatively higher intervention length (as 
denominator) may have contributed to the significant difference in BMI. HBT also reported 
2.9% point lower prevalence of overweight in their intervention group compared to a 4.1% 
point lower prevalence found in NOURISH. While not statistically significant (P=.23), if 
translated to a population level, this difference would be important from a public health and 
longer-term obesity prevention perspective.   
 
There are several possible explanations for the differences in BMIZ outcomes between the 
NOURISH and HBT
35
 trials. HBT was conducted in a socially disadvantaged area, with 
mothers who were younger (75% < 30 years old) and less well educated (24% university 
degree). Given the socio-demographic differentials in health-related behaviours and obesity 
prevalence,
37
 there may have been more scope for intervention response in the HBT sample. 
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The intervention approaches varied with respect to age at commencement (HBT 1 month, 
NOURISH 4 months), the relative intensity (dose) of intervention, the home visit versus 
group delivery format, and the extent to which there was a focus on breastfeeding 
maintenance and physical activity (both greater in HBT). The two approaches have been 
evaluated within different populations and service delivery modalities. Together they provide 
evidence of the potential capacity of interventions commencing in infancy to reduce early 
obesity risk. Clearly much more work is required to understand the most effective 
intervention components for different populations and to determine the longer term 
effectiveness.  A planned prospective meta-analysis (EPCOH)
38
 will include data from both 
trials to begin to answer these questions.   
 
Our mid-term evaluation of the first module (infants 14 months old) showed positive 
intervention effects on 5/12 specific feeding strategies (Table 5) relevant to responsive 
feeding and neophobia.
8
  By two years of age, the intervention effect on maternal feeding 
practices appears to have strengthened with group differences evident for 11/12 of these same 
strategies. (Note, the sub-scales reported in Table 4 have not been validated for use with 
children under two years of age and were not used in the mid-term follow-up at 14 months.) 
However, this relative strengthening of intervention effect on maternal feeding practices does 
not appear to have translated to commensurate enhanced effects on anthropometric outcomes.   
At two years of age we found a standardised mean difference (intervention-control) in BMIZ 
of -0.14 (N=274, 246; P=.10) compared to -0.22 (N=292, 273; P<.01) at 14 months of age. 
8
  
There are a number of plausible explanations.  The intervention focused on intrinsic drivers 
of eating habits, namely food preferences and appetite regulation.  It is possible that 
intervention effects on anthropometrics may not manifest until children become more 
independent and face the challenges of the ‘obesogenic’ environment beyond predominantly 
17 
 
maternal control. Additionally, inter-individual variations in rates of weight gain are high 
from 0-2 years. From ages 2-5 years growth parameters show less variability, better tracking 
and more directly reflect the interaction between environmental factors and genetic 
propensity for obesity.
39-42
 Our planned follow-ups at age 3.5 and 5 years will examine 
whether significant benefits to weight accrue over the longer term.  
 
Strengths of NOURISH include its design and implementation according to CONSORT 
guidelines,
43
 large sample size, and good retention. Researchers were blinded to group 
allocation for outcome assessment and analysis. The use of group education sessions was 
consistent with programs delivered in the relevant community child health sectors at the time 
of the study.  The lack of a true attention control group does not allow us to preclude a 
Hawthorn effect. However, this was not feasible in terms of cost, participant burden, and 
identification of 18 hours of authentic content that would not potentially impact on parenting 
and obesity risk.  Self-report behavioural data always have the potential for acquiescence bias 
but are the only feasible option in large population-based studies. Our consecutive sampling 
framework, an approach rarely used in obesity prevention trials, enabled detailed assessment 
of selection and retention biases. This revealed evidence of both, with the most important 
difference being higher levels of education amongst mothers who consented and completed. 
However, these biases do not compromise the internal validity of the trial. Given that our 
participants were comparatively well educated, first-time mothers, most of whom were born 
in Australia, the wider generalisability of the intervention and its effectiveness is unknown. 
Although attrition was higher in the intervention than control group, the characteristics of 
non-completers did not vary by group. Attendance at Module 2 was disappointing. It is 
possible that module attendance has lead to an underestimation of effect size, but the 
CONSORT recommended intention-to-treat analytical approach has provided the most un-
18 
 
confounded, albeit conservative, estimation we could achieve.  Although all intervention 
participants received detailed written information these data suggest that different delivery 
formats (e.g. telephone or web-based) that are more convenient for mothers faced with the 
demands of caring for a toddler need to be explored. We acknowledge that multiple 
comparisons do not allow us to exclude potential Type I error. However, given we reported 
significant group differences in feeding practices consistent with intervention focus in 17/21 
possible feeding subscales or items, this source of Type I error is unlikely to alter our overall 
conclusions. 
 
Conclusion 
In conclusion, NOURISH is an obesity prevention intervention that focussed on maternal 
feeding practices and commenced in the first few months of life. It represents an important 
advance in efforts to prevent paediatric obesity.
6
 Across several measures, mothers in the 
intervention group consistently reported higher levels of responsive feeding practices and 
lower levels of non-responsive feeding practices with their two-year-old children. Overall, 
anticipatory guidance on the when/what/how of infant feeding resulted in increased use of 
‘protective’ feeding practices that potentially support expanded food preferences and child 
self-regulation of intake, clearly indicating that maternal feeding practices are modifiable. 
The intervention effects on maternal behaviours did not translate into statistically significant 
differences in anthropometric child outcomes at two years of age. The 4.1% point reduction 
in prevalence of overweight/obesity found here translated to population level, would 
represent an important reduction in prevalence and longer-term obesity risk.  It is plausible 
that the extent to which protective feeding practices that focus on intrinsic determinants of 
eating habits, such as food preferences and appetite regulation, can confer resilience to the 
19 
 
contemporary ‘obesogenic’ environment may not manifest until the child is older. Further 
follow-up when the children are 3.5 and 5 years old is underway to shed light on the longer 
term efficacy of obesity prevention interventions that start in infancy and target maternal 
feeding practices. 
 
20 
 
Acknowledgements  
We acknowledge the NOURISH investigators: Professors Ann Farrell, Geoffrey Cleghorn 
and Geoffrey Davidson.  We sincerely thank all our participants, recruiting staff and study 
staff including Dr Rebecca Perry, Dr Carla Rogers, Jo Meedeniya, Gizelle Wilson and 
Chelsea Mauch. 
21 
 
References 
 
1. Baird J, Fisher D, Lucas P, Kleijnen J, Roberts H, Law C. Being big or growing fast: 
systematic review of size and growth in infancy and later obesity. British Medical 
Journal. Oct 2005;331(7522):929-931. 
2. Anzman SL, Rollins BY, Birch LL. Parental influence on children's early eating 
environments and obesity risk: implications for prevention. Int J Obes. 
2010;34(7):1116-1124. 
3. Birch LL, Davison KK. Family environmental factors influencing the developing 
behavioural controls of food intake and childhood overweight. Pediatr Clin North 
Am. Aug 2001;48(4):893-907. 
4. DiSantis KI, Hodges EA, Johnson SL, Fisher JO. The role of responsive feeding in 
overweight during infancy and toddlerhood: a systematic review. Int J Obes. 
2011;35(4):480-492. 
5. Ciampa PJ, Kumar K, Barkin SL, et al. Interventions aimed at decreasing obesity in 
children younger than 2 years. Arch Pediatr Adolesc Med. 2010;164(12):1098-1104. 
6. Yanovski JA. Intervening During Infancy to Prevent Pediatric Obesity. Obesity. 
2011;19(7):1321-1322. 
7. Daniels L, Magarey A, Battistutta D, et al. The NOURISH randomised control trial: 
positive feeding practices and food preferences in early childhood - a primary 
prevention program for childhood obesity. BMC Public Health. 2009;9:387. 
8. Daniels LA, Mallan KM, Battistutta D, Nicholson JM, Perry R, Magarey A. 
Evaluation of an intervention to promote protective infant feeding practices to prevent 
childhood obesity: outcomes of the NOURISH RCT at 14 months of age and 6 
months post the first of two intervention modules. Int J Obes. 2012;doi: 
10.1038/ijo.2012.96. 
9. Wardle J, Cooke L. Genetic and environmental determinants of children's food 
preferences. The British Journal of Nutrition. 2008;99(S1):S15. 
10. Cooke L. The importance of exposure for healthy eating in childhood: a review. 
Journal of Human Nutrition & Dietetics. 08 2007;20(4):294-301. 
11. Dovey TM, Staples PA, Gibson EL, Halford JCG. Food neophobia and `picky/fussy' 
eating in children: A review. Appetite. 2008;50(2-3):181-193. 
12. Maier A, Chabanet C, Schaal B, Issanchou S, Leathwood P. Effects of repeated 
exposure on acceptance of initially disliked vegetables in 7-month old infants. Food 
Quality and Preference. 2007;18(8):1023-1032. 
13. Benton D. Role of parents in the determination of the food preferences of children and 
the development of obesity. Int J Obes. 2004;28:858-869. 
14. Daniels L, Wilson J, Mallan K, et al. Recruiting and engaging new mothers in 
nutrition research studies: lessons from the Australian NOURISH randomised 
controlled trial. International Journal of Behavioral Nutrition and Physical Activity. 
2012;9(1):129. 
15. Bakermans-Kranenburg MJ, van Ijzendoorn MH, Juffer F. Less Is More : Meta-
Analyses of Sensitivity and Attachment Interventions in Early Childhood. Psychol 
Bull. 2003;129(2):195-215. 
16. Nelson CS, Wissow LS, Cheng TL. Effectiveness of anticipatory guidance: recent 
developments. Current Opinion in Pediatrics. 2003;15:630-635. 
17. Bandura A. Health promotion by social cognitive means. Health Educ Behav. 
2004;31(2):143-164. 
22 
 
18. Eneli IU, Crum PA, Tylka TL. The trust model: A different feeding paradigm for 
managing childhood obesity. Obesity. 2008;16:2197-2204. 
19. Hurley KM, Cross MB, Hughes SO. A Systematic Review of Responsive Feeding and 
Child Obesity in High-Income Countries. J Nutr. March 1, 2011 2011;141(3):495-
501. 
20. Wake M, Nicholson JM, Hardy P, Smith K. Preschooler obesity and parenting styles 
of mothers and fathers: Australian national population study. Pediatrics. 
2007;120(6):e1520-1527. 
21. Jansen E, Daniels L, Nicholson J. The dynamics of parenting and early feeding - 
constructs and controversies: a viewpoint. Early Childhood Development Care. 
2012;In press. 
22. Patrick H, Nicklas TA, Hughes SO, Morales M. The benefits of authoritative feeding 
style: caregiver feeding styles and children's food consumption patterns. Appetite. 
2005;44(2):243-249. 
23. Birch LL, Fisher JO, Grimm-Thomas K, Markey CN, Sawyer R, Johnson SL. 
Confirmatory factor analysis of the Child Feeding Questionnaire: a measure of 
parental attitudes, beliefs and practices about child feeding and obesity proneness. 
Appetite. 2001;36(3):201-210. 
24. Wardle J, Sanderson S, Guthrie CA, Rapoport L, Plomin R. Parental feeding style and 
the inter-generational transmission of obesity risk. Obes Res. 2002;10(6):453-462. 
25. Chan L, Magarey A, Daniels L. Maternal Feeding Practices and Feeding Behaviors of 
Australian Children Aged 12–36 Months. Maternal and Child Health Journal. 
2010:1-9. 
26. Satter E. The feeding relationship: problems and interventions. The Journal of 
Pediatrics. Aug 1990;117(2 Pt 2):S181-189. 
27. World Health Organisation. WHO Child Growth Standards: Length/height-for-age, 
weight-for-age, weight-for-length, weight-for-height and body mass index-for-age: 
Methods and development. 2006. 
28. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition for 
child overweight and obesity worldwide: international survey. BMJ. May 6, 2000 
2000;320(7244):1240-. 
29. Trewin D. Socio-Economic Indexes for Areas (SEIFA): ABS;2001. 2039.0. 
30. Cole T, Bellizzi M, Flegal K, Dietz W. Establishing a standard definition for child 
overweight and obesity worldwide: international survey. BMJ. 2000;320(7244):1240 - 
1243. 
31. Anzman SL, Birch LL. Low Inhibitory Control and Restrictive Feeding Practices 
Predict Weight Outcomes. The Journal of Pediatrics. 2009;155(5):651-656. 
32. Gubbels JS, Kremers SPJ, Stafleu A, et al. Diet-related restrictive parenting practices. 
Impact on dietary intake of 2-year-old children and interactions with child 
characteristics. Appetite. 2009;52(2):423-429. 
33. Skinner JD, Carruth BR, Bounds W, Zeigler P, Reidy K. Do Food-Related 
Experiences in the First 2-Years of Life Predict Dietary Variety in School-Aged 
Children? Journal of Nutrition Education and Behavior. 2002;34(6):310. 
34. Paul IM, Savage JS, Anzman SL, et al. Preventing Obesity during Infancy: A Pilot 
Study. Obesity. 2011;19(2):353-361. 
35. Wen LM, Baur LA, Simpson JM, Rissel C, Wardle K, Flood VM. Effectiveness of 
home based early intervention on children’s BMI at age 2: randomised controlled 
trial. BMJ. 2012-06-26 23:32:27 2012;344. 
23 
 
36. Wen LM, Baur LA, Simpson JM, Rissel C, Flood VM. Effectiveness of an Early 
Intervention on Infant Feeding Practices and "Tummy Time": A Randomized 
Controlled Trial. Arch Pediatr Adolesc Med. August 1, 2011 2011;165(8):701-707. 
37. Wake M, Hardy P, Canterford  L, Sawyer M, Carlin JB. Overweight, obesity and girth 
of Australian preschoolers: prevalence and socio-economic correlates. Int J Obes. 
2007;31(7):1044-1051. 
38. Askie L, Baur L, Campbell K, et al. The Early Prevention of Obesity in CHildren 
(EPOCH) Collaboration - an Individual Patient Data Prospective Meta-Analysis. 
BMC Public Health. 2010;10(1):728. 
39. Magarey AM, Daniels LA, Boulton TJ, Cockington RA. Predicting obesity in early 
adulthood from childhood and parental obesity. Int J Obes. 2003 2003;27:505-513. 
40. Ong KKL, Ahmed ML, Emmett PM, Preece MA, Dunger DB. Association between 
postnatal catch-up growth and obesity in childhood: prospective cohort study. BMJ. 
April 8, 2000 2000;320(7240):967-971. 
41. Gardner DS, Hosking J, Metcalf BS, Jeffery AN, Voss LD, Wilkin TJ. Contribution 
of early weight gain to childhood overweight and metabolic health: a longitudinal 
study (EarlyBird 36). Pediatrics. 2009;123(1):e67 - 73. 
42. Barker DJP, Osmond C, Forsen TJ, Kajantie E, Eriksson JG. Trajectories of Growth 
among Children Who Have Coronary Events as Adults. The New England Journal of 
Medicine. October 27, 2005 2005;353(17):1802-1809. 
43. Moher D, Schulz KF, Altman DG. The CONSORT statement: revised 
recommendations for improving the quality of reports of parallel-group randomised 
trials. Lancet. 2001;357:1191-1194. 
 
 
 
 
